INTRODUCTION
The study of Compton scattering [1] has always become the hot point research at home and abroad since the Compton scattering was proposed. Studies have shown that the relative number of photons Compton scattering photon counts N  is proportional to the solution concentration x，which can be written as [2] For MgCl 2 solutions, equation (1) is also suitable. In the article, Compton scattering of some aqueous MgCl 2 solutions have been studied extensively. The relationships were verified by the Compton scattering experiments of MgCl 2 solutions, and then the factors that impact Compton scattering photon counts have been explored from the electronic structure based on the density functional theory.
II. EXPERIMENTS AND RESULTS
In these experiments the Compton scattering devices are employed, whose radiation source is a 137 Cs with the energy 662 keV. The photons are collimated before they reach the scattered sample. Measurements of the scattered photons are carried out by using a high-resolution (less than 9 per cent in the studied energy range) NaI crystal detector, whose voltage is settled at a high value of 600 V. The collected photon events were recorded by a computer. The scatter angle θ is settled at 40°and 80°. At first, the background Compton scattering photon counts of empty container is collected, and then solutions' Compton scattering data are collected. For each test, the time to collect the scattered photons is 600 s. The test is repeated twice for each sample. The measurement results are fitted into linear with the least squares method after the background is cut off. And those results can be shown in Fig.1 . Our group considered that there were some factors which impacting the Compton scattering photon counts from a more microscopic point of view based on the density functional theory in order to reveal the nature of the Compton scattering mechanism.
III. ANALYSIS OF THE ELECTRONIC STRUCTURE

A. Hydration number of hydrated ions:
When the solute molecules are dissolved into the aqueous solution to form an ion, and the hydrated ion is formed. There are free ions, hydrated ions (include low hydration number of hydrated ions and high hydration number of hydrated ions), free water molecules and molecular hydration in a certain concentration solution. And those particles ratio keep in a dynamic balance. With the increase of solution concentration, the number of water molecules in MgCl 2 decreased, and the ratio of the number of water molecules and the number of ions decreased. It can be concluded that, with the increase of solution concentration, the hydration number of Mg 2+ and Cl -will reduce. The literatures [5] [6] show that the hydration numbers of both of Mg
2+
and Cl -in very dilute solutions are 6 which measured with X-ray diffraction method in experiments. The hydration number should be smaller than the above experimental value for common solutions. Further, the ratio of free ions, hydrated ions (include low hydration number of hydrated ions and high hydration number of hydrated ions), free water molecules and molecular hydration will be changed with the change of solution concentration. That is to say, with the increasing of solution concentration, hydrated ions with low hydration number and free ions will be increasing, and hydrated ions with high hydration number and free water molecules will be decreasing. Therefore, it is reasonable to supposed that hydrated ions with lower hydration number is relative with higher concentration solutions and hydrated ions with higher hydration number is relative with lower concentration solutions.
B. Optimized structure:
The electronic structure of hydrated ions has been obtained by using the quantum chemistry program based the density functional theory (DFT) [7] [8] [9] . During the calculations, it is necessary to considering the effect of the electronic structure of COSMO on solvent. It is a necessary step to optimize the hydrated ions geometry structure. After optimized the hydrated ions geometry structure, the relative parameters of electronic structure for hydrated ions can be calculated easily. And the optimized hydrated ions are shown from Fig.2 Figure 2 . the optimized hydrated water molecule and hydrated magnesium ion
C. The Distance between hydration ion and O atom:
The following table 1 shows the average distance between the central ion and the oxygen atoms in hydration water molecules of hydrated ions after optimized. From table 1, through compared the distance measured by experiment method with that computed by computation, these data are consistent each other. But with the decreasing of solution concentration, the average distances between hydration ion and O have a tendency to increase. 
D. Electronic density:
According to Equation (1) With the decreasing of hydrated number, the electronic density is approximately linear increasing. Those are consistent with the experiments data on Fig.1 .
E. Mulliken atomic charges:
Mulliken charge analysis is one of the most common charge analyses. The density matrix and atomic overlap matrix are used to partition charges among the atoms. This method is, however, very sensitive to the choice of basis set. In calculation, we select the DNP. The data is shown in table 3. 
IV. CONCLUSIONS
And from Equation (1), the Compton scattering occurred number is getting increasing with the concentrations increasing of the solutions. Furthermore, on the basis of the discussions above, it is concluded that the electronic structure of Compton scattering mainly includes these aspects: (i) Electronic number density: with the decreasing of hydrated number of ions, the electronic density is approximately linear increasing. Those are consistent with the experiments data. (ii) Mulliken atomic charge: according to the analyzing on the Mulliken atomic charge of the hydrated ions above, it can be obtained that the bounded strength for the hydrated ion systems become increasing with the concentration increasing of solutions.
